Estrogen-enhanced apical and basolateral secretion of apolipoprotein B-100 by polarized trophoblast-derived BeWo cells.
Cholesterol is an important nutrient for fetal development and transplacental transport occurs at all stages of human pregnancy. Furthermore, cholesterol is required for membrane building as well as steroid hormone synthesis. Therefore, all placental cell types require cholesterol for proper function. In human term placenta, the syncytiotrophoblast (STB) faces the maternal circulation. Uptake of maternal-derived cholesterol at the apical membrane of the STB is well understood, but the route by which cholesterol exits at the basal side for subsequent transfer across the fetal endothelial cells (FEC) or to other placental cell types remains not well characterized. Our aim was to provide evidence for basal secretion of apolipoprotein B-100 (apoB) containing lipoproteins. Furthermore, we investigated the placental localization of apolipoprotein receptors (LRP2, LDLR and LRP1) to identify cell targets of lipoprotein particles secreted in a polarized fashion by the STB. In trophoblast-derived BeWo cells grown on permeable filter supports, we demonstrate by immunoprecipitation apical as well as basolateral apoB secretion, which was significantly upregulated by estrogen-treatment for 24 or 48 h. Furthermore, we showed by immunofluorescence microscopy apoB and microsomal triglyceride transfer protein subunits localization in the STB and placental stromal cells in situ. All investigated receptors were detected by RT-qPCR and western blot in BeWo cells, but only expression of LRP2 was estrogen-inducible. In situ, the multi-ligand receptor LRP2 was expressed exclusively in the cytotrophoblast (CTB), the STB precursor cell type. LDLR and LRP1 localized to trophoblasts as well as stromal cells in situ. In summary, basal apoB secretion by BeWo cells supports the concept of basal lipoprotein particle secretion by placental STB. These lipoprotein particles may serve as cholesterol source for STB precursor cells, the CTBs, as well as all stromal cells of the chorionic villi including FECs, which were herein demonstrated to express apoB receptors, LRP2 and LDLR, respectively.